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0003 

[XHISgJAT] 2003.01.29 

[»S2| §U] tf&Al^i A|H^ 0|Q|X|£!AH £! 3 HIS^S 

[»S2| CMOS IMAGE SENSOR WITH IMPROVED CHARACTERISTICS AND 

FABRICATING METHOD OF THE SAME 

[eSieJSH] 1-1998-004569-8 

[c«aie!] 

[ CH ai SI 3 H ] 9-2000- 1 00004-8 

[xisaeaiAH ebiai- sao, saiAh gj^si , sbiai- ^mm 

[5t?|gJi^S5] 2000-049307-2 

[«S2| S^H^I] KIM, Hong Ik 

691013-1852314 

361-480 

ti^t u^ai se<? sms moiM^ysxii ji^af b-508 

[^3] KR 
[^1X11 mmm JII42S2I 7*3 011 2|SK)1 ¥121- 1*01 SSSLICh CH B| oj 

20 £ 29.000 

[3f^ias] 1 a i.ooo a 

[^£3^9S] 0 3 0 S! 

[6JAF§^S] OS" 0 S! 

30,000 

[§¥AH#] 1. fiofAH- SA||AH(£S)_m 
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*V« J^*}^ 41 2 OCL #<*!) 7>£L i3£flol^ ^ 3 qcl^ *§#*}ji 41 3 OCL #°fl 

isq-ol^^i; *>-f^-2: QS-Q 7]& #°fl *§#^ 41 1 OCL; #71 4] 1 OCL # 

°fl °J^*H 7flsl ^el-^E^; #7l ge^E) #*fl t§#<£ 4| 2 OCL; #7l ^ej- 

^^Hl tfl-§-*H #71 41 2 OCL #<H1 <y^tb ^4H^» 7}x]v\ *\3, °13sH j^b) 

^€ 41 3 OCL; ^ #71 4fl 3 OCL #ofl *§#3 *HH3.€s.* 5Lf-*H 

£ 2e 
[A^oloi] 

oini^i^A-i, 3.^ei^ ti^, 4°las?!2, .$.tH^3Hol 
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^ A 3-=r ^Al^l a] 3.^ o]v]7]$\*\ ^ -l ^S°o v ^{CM0S IMAGE SENSOR WITH IMPROVED 
CHARACTERISTICS AND FABRICATING METHOD OF THE SAME} 

Slbfe ^2fl7l^o]| 4= ol^l^o] ^sM^H OCL^- ^Ht^ ^ *}olHS 

fe7> Jg^S, 

S3^ ^^Aj^ofl tr}-s AjS.^ o]n]^Aj]^o) cj^^ofl^ OCL^f ^ 

^r-8_-*f-g-°ll tfltf" -¥-3:^ -S^* 
21 : 7)& 22 : ±4fe] D ^ 
23 : iS.^-ol^= 24 : 
25 : ^^f«fl*I 26 : ^HM^ 
27 : ^1 1 OCL 28 : &^*Ltf 
29 : *D 2 XL 30 : *ll 3 OCL 
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^ 2003/10/29 



31 : n>ol3.S. 

^=^1^^, SEtb CDCCritical Dimension) -§-°l*"Ml *M oH*]^ 

<13> 9J^r^^-S., olPl^^jlA-je}. ^ ^ oj ^-( 0 p t i cal i mage )* #7l ^115. igSW^lfe- «V 

i^l^V^, ^^>^^-^>(CCD : charge coupled device)^ 7fl7fl^ 

MOS(Metal-Oxide-Silicon) ^^AjE^V *\3. *ti-°- ^ofl oioj£Aj 7\\B\°] 7 } Tjafl 

*R V 3^. ol^s)^ ^>ol^ ( a) 2.^ (Complementary M0S) ^Hs]5. 
(control circuit) ^ -tl^l 2} 5|S( signal processing circuit)-!- A>-g-^>^ CMOS 

(output)^: 3#*Kr y o^-ir *fl-8-«Hr 4x*Mi=r. 

<w> CCD(charge coupled device)^ ^-g- ^^^2.7]- , D>^a -g-^ 

i^^r7> -^o] ^-^>ji E^n 1 33.* CCD ^ ^ ^ €^ 

(One Chip)5l-7> ^^>^ ^-9] c^o) oj- w]- , ^e<Hl zieitr ^r4*M 
Ai H.-n>ola^.( su b- m icron) CMOS ^2:7l#^- 
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-g-^r CMOS °H*14Hsl 7fl^oi gjro] <^^s]ji CMOS °M*HjHfe SBi(Pixel) ifl 

oil ^ S^B^l^l* ^ ^ a] ^ i^^l a o u_io S *>3fl3. ^JL* ^#^--2.3.^ 

^^Ml Sl^c-fl, CMOS ^1^:71 ^-fr ol-g-sf^S. ^ ±3.5. ^JL v\±B. ^S. 20711 
^£.3. 30-40711 si u}^3.7} CCD -^^^1 «l*fl ^°1 nfl °. ^ <0Jr s\ 

<15> olnl^l- ^<5>7l olnl^^fe <q Jf^E-] 3 ^ ^ * 

%#*l^--gr ^ofl ^«E]7> <H3H5M 9X^. <H3H(CFA : Color 

Filter Array)^ 31 = (Red), (Green) ^ l-^-(Blue)^ 37>*1 ^ej-S. 0)^0]^]^ t 
•iS-f (Yellow), o>^lE^(Magenta) ^ *1 ^(Cyan)^ 37}*1 o]^o]^. 
<ie> nelul, ol*l*|4jHfe ^ #*lisHr ##*l-*f-g-4 Ai^s. ^el^H 

cfloiB)^. ^ 32] 3 5. ^i|<H 9X5= «>. ^c»l7l iflsH oi nl*l >a 

<M i*HM ^^l^^ ^l*r^" «l#(Fill Factor)^: 3711 s^tt i^°l *l^£)ji 

$i^l°V, e^-^A^ 3.^313. ^-^-fr »l7l^- ^ °i7l nfl-g-ofl *fl^-<g olsltr ^ 

<17> ##5i» ^^^7l ^l^H W^l^ ^^^-S. ^V^Rr ^733.-1- 

y>^*i Jf^o,^. £6}^H ^^-71 #ol -i^V^t-ll , o]z\isV <%*}al ol ol*l^l^ 

^sl^^i ^Hl n>ol 3 3.^l2:(microlens)€- n3^*rfe «o Vl 3* ^r-g-^Kn. fltK 

* SAltb ^^£^1 °1» ^*}<*} ^l, «V£S|1 71^(11) ^Hl^ 3£H 

ojo4^. i7>^Bl^(12)ol ^^S)<H $1°-^, ^sl-^m ^ *r^"*H 
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<19> o)2±go) ^-(12)^1- I£cf°l^JE.(13)# #^*r*°l *§^€ ol^, # 

3E*0 7l^r(ll) ^a-ofl #^^bv (14) o1 ^sJjl, #^^^-(14) ^Hl^ 2|f^rWfl*I(15H 
^^^cf. 3Ela*lMfe l7flS] ^«fl^(15)ol *)~g-3^r SAl^^^nV, c-1 ^ ^tifl# 

(layout) ^€4. 

<20> o)^o] ^^^ H fl^( 15 )^. ol^] ( ^ 7 )i4 ^3 Bfl^l (scratch) f^El ^ 

*r» lisf7| ^^^Hfl^(15) -S-ofl sflAimiol^^(i6)^- <§^cK 

<21> ^0 S| l]f^Hl)Aj(15)4 *IWtf|M 16H 3-*r« ^]7l*>7l X| 1 

OCLCOver Coating Layer H sfl a] afl o] ^^(16) ^3 ^31, o]^. ^^0.5. 

EK18)7> 3L#<Q ^Ajsj^s. a). 7 j ^^^o]cf. olsq-^ XI l 0CL(17)^r #^?H«g 

<22> X] 1 0CLC17) Aj-ofl ^oln]^l ^.g. ^^r £ej-€3(18)7 r S^slfetfl, ^ 

(18)7> ^^s)ol f oj A> ^ ^0.^.«.Ei ^ ^tj-. 
<23> £la ofl W>^o] f^o} ZH^^E^ 5)1 J=, ZL^2] /fl7>^l JgE] 3.^- II 

efl^l^H* A>-g-^ £tb °13-*Rr ^sgEl^ oj=^ ^(overlap) 
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^£4. ^^7} *]S. SL*\^S)°] ^^5)7} nfl^-cfl, #*>7} ^ 

49 *M °1» ^-€*>7l ^«fl, ^^-^O-S. *)1 2 0CL(19)-8: ^5^^(18) >$H ^tb^K 
<24> ^ ^^*>7) ^ p>olaS-^l^^ ^£H°> *Rr3l, °1« Sin 

Aife ^r^Bis. <y*> M 6 1= $tf. nH*H, «>^°1 ^€^(18) *ll 2 

0CL(19)°] ^>1- SH^- *>^ ( Xl 2 0CLC19) ^ 311^ s[o s o] 

<25> olsq-^-o] X| 2 0CL(19)# ^€^(18) tf-M S^SM ^°fl , 

XI 2 0CL(19) ^Hl *}°1H3.3!2:(20)7> p}-o] 35.31^(20)1- *|^*Kr 

<26> nj^, ^- ^2f£7> ^ ^-E- XI ^ 5L£ ell *1^B( photo resist)!- ^ 

ia^#*Hspin-on-coater)« °l-g-«H E£«tf. cfflS °f^£L» A>-g-tb sfl^ 

<27> Cf-g-o.^, <1^-^^- ^-g-sr>^ ^ ^Efl^ u>ol3S.^l^« l-S--f(flow) *1 ?1 ^ , £la°fl 

w>s4-^ §(dome) ^Efl^ p>olas.^l^l- <£^r ^ 9X^. 
<28> uHasiassl 3.7}7\ 4jwn °1^>S. #4^Kr M*HH, °l^-^r°l ^^fl^ ^"fr 

<29> 5Llbfe ^efl^ 7l#-°r 3-§-*M X]2:£ °M*1<«H3 ^sM^H, 1 

0CLC17), XI 2 0CLC19), ^^B] (18) ^ v\o]=l^zl(20)7} ^HS.^, ^^^^ 

ola.S^^(20)^ Al-f*M ^^S]71M- £^ ZL 5>|^- ^Tfl-^-g-o] fetS^-fr ^ °Xr±. 
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#flSj-d^ ^l)ofl ^^S]^l ^ofl ^S^M" £fe p> 

sq^ ^tH^o] i-^^>7fl 1^11^ zl £o|o} -g-o^ol 

<3i> liel-EL, sflifd^ «i«n 5Le)B}5§ ^^(Critical Dimension) 



°fl cfltb ^-^^^ 1MM?H CD ^^^1 -g-ol^- A|£i olnl^^^ ^ ZL ^12^^ ^l^f-A 
3. ^j-cf. 



^•71 ^e^El ^J-ofl ^€ 2 OCL; <#7) ^eHg^Hl cfl-§-*H #71 2 OCL ^Hl 
^33, <£^t£ ^}o)^ 7}7|c] ^ S 3 OCL; ^ #71 3 XL # 



21-8 



1020030005765 #3 2003/10/29 

£tr, 1k*$-& S£4°l-2-^» itfSb SHf^S 71 Xl 1 OCL^- 

^*Hr #X1; ^-71 Xl 1 OCL 4^r7fl^ ^B}^Ei# aJs. °I3«H ^*Rr #X1 ; #?1 
^■^3 Xl 2 OCL-t- ^*Rr #31; XI 2 OCL XI 3 OCL-§: £5L*>Jl o^g. ^ 

^*r<X, ^tr ^XM^I- 7V*H ol^^ *q 3 oCL^r #7l 2Mq-^EH tfl-§-*Kr 2 

OCL ^Hl $^*rfe #7fl; ^-71 ^ 3 0CL# 3.^*}^ X] 2 OCL <M uHaS.^2:-8- 
^*H= #X1; #71 XI 3 OCL ^Hl^ #7] v}°]3.g.^-%- #%^o] v}o]3_ 

X]E^^ ^711; * ^"71 *He^€ ##^* ^S.^-a1^ 

^71 XI 3 OCL ^«S^^ ^>olaS.€^« ^*Kr #X1« i#*H °l-¥-<H*!i=r. 



Xl7is>^ 7]^# XI 2 OCL(0ver Coating Layer) #°)1 Xl 3 OCL* *8 *j is}jl , 7>^ i 

*I.°H (guard space)* #7fl X] 3 OCL* 3^*1 3fl e}^ o_5.*| , ^^-^o.^. #7l Xl 3 OCL 
iHl ^€ °>olHS^l^^ #51- ^olofl cfltl SEtb CDCCritical 

Dimension) -g-ol^VXl *M ^l^l^l^l^ ^4 ^-§r* ^=^1^1 l^lt}. 

* -§-°l^rXl ^ 5U# ^£5. #X1*1 -M^^7l 7 ^ w>^tr ^*H1 

£2a vfl^l £2e^ -g- t^^l <^aHH ctf^ ^5.^ clt^l^o} ^aV^ 5^1tr 
^^S^M, °1# ^Sl <^^aHH1 tc)-=. Als.^ ol n]^^ ^ zi ^is^ 
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<38> £2 a» #2:<5f ^ , *fl 2 OCL(29)» ^^*}7}y}*\2\ ^eH7l#3f S}tf. 

^, 7^(21) ^Mlfe $H3^*r ^^cg«^ ^o^>^ ^^e]B|(22)ol oio 

H, ^sM^Hl^r *r#*H ##*r« ^*Rr iScfol^(23)7V 

<39> o]<4^o] i^e)s}-(22)32}- iSc}ol^.c ( 23) o. aj^^v ^^r* 0 ! o^d)] ( 

^>^<gnv ( 24)ol tiVE*fl 71^(21) #°fl ^sIjl <>1^M1 ##^"£^-(24) ^#^«ti^(25) 
°1 ^^^4. 5L2a<>lH^r l7fl^ ^wfl^(25)°l ^>-§-^^ S^r^l^ 3 ^ ^«fl 

^o] AV-g-^ ^£ ^od}, 7H V ^^^tifl^l(25)ole} ijj^cj-. 

5)1 °1°>^:( layout) £|<H ^€4. 
<40> o]^o] 3)^^-^HflAi(25)* ^^*V °1^M1, ^7lM- iHafl^l (scratch) ^5.^ 4i 

^.SS>7l ^#^Wfl^l(25) ^Hl 3flA]Hflol^nV(26)^; ^*Vc}-. 

<4i> cf^S. ^^^afl^ (25)51)- 3)]aHH,£d}.(26H1 #*r« ^1 >| *>7l 

°1 4*^(26) ^Hl ^ 1 OCKOver Coating Layer H ^s^dl, o]^ 
^5}-^ (28)7} ^SHS S^ofl ^£|;£^ ^. 7 ] ^tflA-lolcf. 

<42> o]^^ *)) 1 (XL (27)^- 7^^}^ 1-^5. ols o1 ^ 1 ^ j 5)]Al«flol^o|. (2 6 ) #ofl 

1 0CL(27)-g- 6500A JE.5E.tr ^, ^H^^l cfl-§-*Kr ^^H 1 ?}: 1 0CL(27)°1 

^£.& 1 0CL(27)^r ^tr D l"iHt °l-g-*H sfl ^ ^ tfi=r . 
<43> & t Z^^E^]- #^2h±: ^^^l 1 ?]- *fl 1 0CL(27)^- ^7]J1, <?J#^ 3i)s.^^o)u|- 
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#7] nf^H* *fl 1 o>i5L(nl£.Al)el- *}7l3. ^cf. ol^ol ^ i 0CL(27)^g- aflE^t}- 
o]$-°\], 220 1C ofl^ 3£# (curing)^-!: *H8tM=h 

< 4 4> *11 1 0CK27) ^°H*1 <^*i- ^e^^EK28)l- ^^W. ^&r€ 

*H^£i(28)7> *8^3<H, UA^El -g-elsfl tflth 

<45> £3a°fl 5*1^ -ir^Bis] ^-f^ 7000A^ #7fl ^=H, efliEL^E^ ^^r 

8000A, ZL^^E^ 7000A ^£.2} ^11- ^^^cf. ^s^ol z^^-I- ^^tb 

uV-§- ^ ^(attack)* «<M*>7l ^%o]v\. ]§- <^aHHA|^ 220°C^]^i 3£r 

<46> £.3a# ^S*}^ °l;£-*Hfr ^r^El-i-^- ^7^4 _2_tf|^ (over lap) sq^i ^^^^S. # 

*>7} oil- 2_<£-&}7) ^*fl ^4-^^ 2 0CL(29)-i- ^^(28) 

<4?> -f ^€ *> d l -3.5.^2^ JE.'d ^Hl ^£H°> sH, °1» ^^fl A i 

tt ^-€33. <ytr #*V» 3-th ^Ai, w>^ol ^^EK28) ^Hl ^ 2 

0CL(29)°1 ^^Sl^cfl, 2 0CL(29)£r 31<1^ ^°_3. oj^^^lcf . 

<48> 2 0CL(29)£r *)1 1 0CL(27)3f n}^7}^]S. ^Hl-^E^l tfl-g-^ <^^cHl^> ^^H^ 

*}7l nfl-g^], 5000 ^-^11- *)1 2 0CL(29)* -f , #7l *l] 1 ^3.(^1^^)1- 
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1026030005765 #3 ^7>: 2003/10/29 

<49> £2a^l w>sq-^-oi 2 0CL(29) #<*fl ^1 3 OCL(30)^- 1400 - 1600A^ 

•^-^1^ aj^tb °l-g-*H 3 OCL(30)^r 3flEl^t!:4. 3 0CL(30)£: 0.4 

~ 0.6jczm^ 7}EL i4°l^(dl)€- #71] 3flE^£]^ , ojnfl A>-g-^ o>^5L» 2 ^3.(^1^1) 

< 5 o> £2a# ^-2:^, *1) 3 0CL(30)£r (28H tfl-§-SH , 0.4 ~ 0.6/an^ 7} 

J= ^lol^Cdl)!- 7>xlt^ S^^M, *11 3 0CL(30)^ S-(d2)^r ^€ 

s- 3)-g-^- ^ oitf. BE^-, ^1 3 0CL(30)^ p>ol5LS.^l^ 

^ JLZ\K}<*\ t v}o]3_3_^Q) S. #(d2)* ^-71] ^€4- 

<51> A] oil el] <4^^, D>ol3.S.^l3^ 7>= i3)H^* 7>*]*H ol^£]<^ 

^£ 3 0CLC30) v}o)3_£_$\^o] 3.7] M- ^-ojofl cfl^j- -g-<^o] 

<52> ajsKJ-ol *\] 3 0CL(30)# ^B^tl- £2b<^l «>^°1 3 0CL(30)-g- i 

^fir *fl 2 0CL(29) ^H] ^2f£7> ^ ^E]^- <§^.g_ #:g-n]- 

(31)^8: 5500 ~ 7500A^) £i*tf. 

<53> o]o]*] £ 2c°fl »>^°1, 3 0CLC30) ^>^3S^1^ #3W31) 

°1 ^*>5.^- *}olHS^ ^^-8- #^(31)* sflBl^^h olnfl sflE^^ D}o]a£^x f§ 
^-g- ##^(31)^ SJ.£. f ^ f-3.-f (flow) JILBjSH 3 0CL(30)^ #(d2)^.cf^ § 

Tfl £2c°fl °|- 0 la.S^l^ ^-§- ##^(31)^ °}*\ l-S--f(flow) s)7l 
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<55> ^ t w>sf^-ol 3 0CLC30) ##^(31)^- n 

tf^Q °}^- 6 \], -£2(H w>^°l i^3Jj (stepper)* (Blank) 

(Bleaching)^ o}^ -f-sfl v}o]=L^^ ^^-§- ^^OlHl ^*l]*Hr 

PAC(Photo Active Compound) ^-£r°l ^SflsH, ^-2-5. ^IW^ #5.4-7} 

< 56 > ^, ^^.g- ^ PAC ^^r* #^>7fl £)£S, 150 °C ^ 

Ai 5^ -f-Sfl, 5L2e<Hl i^l^ w>sq-^ tiV^ ^Eflo] p>c13.s.^1^ o3-g- 

^ 5>I-°^, °l2Hh8r ^ ol^^l cfAl 2001C°1H 5^^> ^cH^^^-ir ^}°1 

as^!22] ^Bfll- ji^s)- (hardening) *1^H4. 

<57> £2el- %^^f^ , o^^Aj^ofl 4^ u>ol aS .^l^(31)^ 7|-£L ^H^-i- 

ol^sl^ xl 3 0CL(30) ^Hl 3^32.3. 3.7]<% ^o| 7 } $<a^>7ll ^3 $0.0. 

<58> £3^ <^aHH 14^ olnl^l^lA^ ^sB^H 1 0CK27), *ll 

2 0CL(29), *ll 3 0CL(30), ^€^(28) ^ *H 3331^(31)7} ^a]^- 
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<59> £3^- §^^(28)5+ 3*r°} ^r^Ml 1 0CL(27)-4, 

(28)2}- ^- ^ofl *j) 2 0CL(29)^r *fl 1 n>^a(nl3EAl)» o]-g-*><*) ^ 

<60> zie^ji sgig^ nfl, ^-^B](28)^- *fl 1 0CL(27) ^ ^ 2 0CL(29)^ 

&^§- <r ^3 J±&-§- nfl, ^^Ei(28)Sl vfl^-oii^ *fl 3 

0CU30H 3>$3<H ^^-t-fl, *f| 3 0CL(30)£- -g^tr 82**3 ^Hfl* 7}*}jl 

3.&15L, *fl 3 0CL(30)^ tfl-^ofl^- n>olas^(3i) 7 > Sflfc^ll, *MH3.3!^ 

(31)^ tb^^-S- $M, m^«1-^> *rfe ^^Hl 5U-°^, SE 

tl: ZL ^ «- ^T^JE ^S^*l sflE^SH 5fl 7l nfl-g-ofl C D *3 ^ ^B^l $L^. 

^o] Oj-^JL, «V^ol ^<H^} ^ ^ iflofl^ oje] 7>X] ^1^., £tg 5? 



Ml 

o>olH5.3!^£N ^^]7> CD-SEM(Critial Dimension-Scanning Electron Microscopy) ^r^-S^S. 
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1] 

5LS.cfo)^.« 7m ^Hl *fl 1 OCL; 

#71 *fl 1 OCL *\sL ^7flfil 2Kq-^El; 

#71 ^rel-^E-l #ofl ^ 2 OCL; 

#7l ^el-^E^l cfl-g-^o} #71 ^11 2 OCL #°fl ^#£13, ^H^-I- 7>*H *l 

3- sflE^^ ^ 3 OCL; ^ 

#7l ^1 3 OCL #<H1 ^}olHS.^l^ 



[3^*8- 2] 

^ l %H1 $a<>H, 

#7l 3 0CL°1 olz^ ^3flolA^ 0.4 - 0.6nm°}^, #7l 3 OCL^r 1400 ~ 1600 



3] 

*ll 1 ^<H1 SU^H, 

#7l n}°l 35.^2^ 5000 - 7500 A Si ^^1# ^ ^-g- ^^jo S s}^ a};^ o]nl^l 

^flA-1. 
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4] 

iSCfoj^c^ i^-*V 7]^- ^Vofl ^1 1 OCL* ^*Rr ^Tfl; 

-*7l Xl 1 OCL 4^r7fls] ^5}^Eil- ^jl oi^sH $^*Hr #X1; 

^-71 ^sf^ Ei #ofl Xl 2 OCL* *g^*Kf #31; 

<#7] Xl 2 OCL -*M Xl 3 OCL* £5£^>51 BflE^erH, ^H^-i- 7 }*H 

^S. o]^^ ^ 3 ocl* ^71 ^-^e-H tfl-§-*Hr *fl 2 OCL #ofl *§^*}fe #X1; 

^71 Xl 3 OCL* i^-*>fe XI 2 OCL -tfofl *H35.fe* ^b}-* ^*Hr T^Tfl; 
^-71 X] 3 OCL -tfofl^ -8-7] n>olHS.^]^-§- #^«M ^^> H S. ^-7] p>olaS^l^-§- 

##^* sfle^sRr #X1; £ 

-*7l XlE^^i n>ol3. S ^]^^- ##*]-* A]^ ^-7] ^ 3 OCL <M oj- 



5] 

XI 4 -%hi sa<H^, 
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